Structure/function relationships in mitochondrial cytochrome b revealed by the kinetic and circular dichroic properties of two yeast inhibitor-resistant mutants.
The kinetic and circular dichroic properties of two yeast mutants that are resistant towards specific inhibitors of the mitochondrial cytochrome bc1 complex have been characterized. Both of these mutants have an altered cytochrome b gene in which aromatic residues are exchanged with non-polar residues in a highly conserved region of the protein. The mutant resistant to myxothiazol and mucidin that contains the substitution Phe129----Leu is not greatly affected either in its ubiquinol:cytochrome c reductase or in the spectral properties of cytochrome b. On the other hand, the mutant resistant to stigmatellin that contains the substitution Ile147----Phe shows a large decrease of the catalytic efficiency for ubiquinol and of the maximal turnover of its reductase activity. This stigmatellin mutant also shows an altered circular-dichroic spectrum of the low-potential haem of cytochrome b. This study provides biochemical and biophysical information for identifying a region in mitochondrial cytochrome b that may fulfill a crucial role in the binding of ubiquinol to the bc1 complex. The results are discussed also in terms of the structural model of cytochrome b having a core of four transmembrane helices.